This paper estimates the distribution of welfare gains due to the trade reforms in India by simultaneously considering the effect on prices of tradable goods and wages. The cost of consumption for each household is affected by the domestic price changes, while wage incomes adjust to these price changes in equilibrium. Three rounds of the Indian Employment and Consumption Surveys are used for the analysis. The price transmission mechanisms are estimated for both rural and urban areas to understand the extent to which the trade reforms are able to affect the domestic prices. In order to assess the distributional effects, a series of nonparametric local linear regressions are estimated. The findings show that households at all per capita expenditure levels had experienced gains as a result of the trade liberalization, while the average effect was generally pro-poor and varied significantly across the per capita expenditure spectrum.
INTRODUCTION
Over the past two decades, many developing countries have used trade liberalization as an integral part of their development strategy. Although it is generally accepted that trade liberalization increases the aggregate welfare of a country, how these welfare gains are distributed among its population remains an important policy question. Recent debate on the effects of globalization on poverty has shown the importance of identifying the real winners and losers within an economy. However, the outcome of the empirical research that studies the link between trade liberalization and poverty is far from conclusive. Goldberg and Pavcnik (2005b) and Topalova (2007 Topalova ( , 2010 studied the trade liberalization episodes in Colombia and India, respectively, and found that the effects of these reforms were either insignificant or poverty enhancing. This would mean that these reforms may have actually increased the percentage of people below the poverty line within these countries. On the other hand, Hasan, Mitra, and Ural (2007) found significant evidence that the reduction in the tariff rates and non-tariff barriers lead to a reduction in poverty in India.
In order to understand the impacts of a trade reform on poverty, it is important to trace through the different potential channels through which households may be affected, as there is not much known about how these mechanisms work. As Winters et al. (2004) state in their detailed survey, "there is little empirical evidence about the effects of trade liberalization and poverty dynamics at the household level . .
. and about the manner in which border price changes are transmitted to local levels and how this may differ between the poor and non-poor." Many of the papers in the existing literature use aggregate poverty data and assume a perfect pass-through of border prices to consumers. Therefore, they do not address the gap in the literature that Winters et al. (2004) point out. Another important gap in the literature is due to the limitation of poverty estimates. Some aspects of the distributional effects of trade reforms may not be captured by these estimates, as they generally move with the well-being of the marginal poor. Trade liberalization can increase inequality while reducing poverty at the same time, and both of these results can be driven by the same distributional impact. For this reason, it is important to see how these welfare effects differ across the entire distribution. This paper contributes to the literature on the effects of trade liberalization on poverty in India by estimating two main components of the underlying distribution of trade-induced welfare changes and by providing micro-level empirical evidence to identify the relative importance of each component.
1 More specifically, the paper accomplishes these tasks by using pre-reform and post-reform Indian household surveys to investigate the distributional effects of this country's substantial trade liberalization, while simultaneously considering the changes in the prices of tradable goods and wages. Instead of focusing directly upon poverty rates, this paper estimates the distributional impacts across all households. This allows for the distinguishing of households in terms of their expenditure patterns, factor endowments, productivity-related characteristics, locations, and cultural attributes. In addition, the paper adds to the previous literature by differentiating between geographical areas in terms of their ability to transmit the tariff reductions to consumers. It is especially important to make this distinction between rural and urban markets for the distributional analysis, as most of the population in India lives in rural areas, and the mechanisms of commodity markets differ considerably between these two area types. Significant differences between rural and urban India have also previously been documented in the literature, in terms of poverty rates, inequality, and domestic price levels (Ravallion and Datt, 1999; Deaton and Dreze, 2002; Deaton, 2003; Hasan, Mitra, and Ural, 2007) .
India presents a particularly important setting to analyze the distributional effects of globalization. First, it has more poor people than any other country in the world. According to the World Bank's estimates, one third of the world's poor live in India. Although the poverty rate has declined within the last two decades, the number of poor individuals actually increased during this time due to high population growth (World Bank, 2011) . Second, India began a comprehensive and externally imposed trade reform in 1991. Figure 1 presents the trends in the average tariff rates that followed this reform for the industries of manufacturing, agriculture, and mining. After the trade liberalization, there was a steady and substantial decline in the tariff rates across all of these broadly-defined industries. Between 1988 and 2000, the average tariffs were reduced by 119.5 percentage points in manufacturing, 91.9 percentage points in agriculture, and 72.4 percentage points in mining. Third, India has rich, nationally representative, household-level and individual-level surveys that allow for the identification of the welfare effects across the per capita expenditure distribution, in order to answer the question of whether or not it is the poor who gain from trade reforms.
The empirical approach in this paper generally builds upon the methodology of Porto (2006) and Nicita (2009) . The extent to which household consumption is affected by price changes depends on the expenditure shares of each traded commodity and the tariff reduction for that commodity. This paper utilizes the Indian expenditure data at the much disaggregated level, in order to assess the impact of tariff reductions on household expenditure. It is important to recognize that the spatial distribution of price effects may not be uniform, as the pass-through rates of tariffs are expected to be different across states and across the rural and urban areas of each state. This is incorporated by allowing the tariff pass-through to differ across these geographical regions. The effect on labor income, on the other hand, is allowed to vary by the skill level and industry affiliation of individuals. The distributional effects of tariff reduction through these two channels are analyzed using a series of nonparametric regressions across the entire spectrum of per capita expenditure.
The results show that there is a wide variation in the effects of trade liberalization on households at different points along the per capita expenditure distribution, and the effects demonstrate a pro-poor bias. The average effects from the consumption of traded goods and labor incomes were positive for all households with different expenditure levels. In addition, the results indicate that changes in trade policy
were not perfectly transmitted to the consumer, as market imperfections and trade costs partially isolate households from their effects. The results also indicate a regional variation in the pass-through elasticities, with urban markets transmitting trade policy changes onto domestic prices with a significantly higher elasticity relative to rural markets. Therefore, the perfect pass-through assumption leads to an overestimation of the consumption effects in both rural and urban areas and an underestimation of the differential effect between these areas. The lower rural pass-through rates reported in this paper show that rural households are relatively more isolated from the effects of tariff reductions. The estimated total gain through the cost of consumption and wage incomes for the 12-year period was between 13 to 26 percent of the initial expenditure level in rural areas and 18 to 40 percent of the initial expenditure level in urban areas.
The paper is organized as follows. Section 2 provides a brief review of the relevant literature.
Section 3 presents the theoretical framework, in order to characterize the various channels through which trade reforms can affect households. Section 4 discusses the data used in the empirical analysis. Section 5 discusses the empirical strategy that is used to identify and estimate the effects through consumption and labor income due to the tariff reductions. This section also presents these results. Section 6 concludes the paper.
BACKGROUND
Following the seminal paper of Deaton (1989) , there has been great interest on the distribution of the welfare effects of policy-induced price changes. Deaton used a form of the Hicksian negative compensating variation measure that was derived from a money metric indirect utility function. welfare then indicates the negative of the amount a household would need in order to maintain its previous level of welfare.
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There are a few recent studies in the trade and development literature that build upon Deaton's framework, in order to study the impact of trade liberalization which affects the prices of many goods within the country. These types of policy changes have an economy-wide impact on the labor and commodity markets, beyond the agricultural household production and consumption decisions, as they induce a significant reallocation of the factors of production across industries and influence the returns to labor across the entire economy.
Porto ( Argentina experienced a substantial increase in income inequality during the 1990s, these findings indicate that trade was not responsible for this phenomenon.
A drawback of Porto's approach is the assumption of the complete pass-through of trade reforms to domestic price levels. This assumption might be misleading, as very little is known about how domestic prices respond to tariff changes (Harrison, 2006) . Market imperfections, transportation costs, and factor market rigidities are all potentially important factors that influence how trade policy can affect households. In addition to the domestic market conditions, imperfect pass-through may stem from imperfect competition in the foreign export market (Feenstra, 1995) . Under perfect competition, imperfect pass-through of a tariff is possible when the country is large, because a tariff improves a country's terms of trade. Under imperfect competition, foreign exporters generally will not allow consumer prices to rise by the full amount of the tariff. They will absorb some of the price effect, and the pass-through elasticity will be less than unity. Either of these scenarios results in imperfect pass-through of a tariff reduction on to domestic prices.
Nicita (2009) extended Porto's approach by adding a link from trade policy to domestic prices.
He studied the impact of Mexico's trade liberalization across different regions by looking at the betweenstate average differences in the effects on household welfare. Although he did not estimate the nonparametric distribution across households with different income levels, he showed that Mexican states along the U.S. border experienced higher welfare gains and that Mexico's trade liberalization has generally been welfare improving for households.
This paper complements and extends the previous work, by studying the effect of trade liberalization in India using rich, nationally representative, household expenditure and employment surveys. It distinguishes the imperfect price transmission mechanism between urban and rural areas and shows that rural households are relatively more isolated from changes in trade policy regardless of the importance of traded goods in their budget. Although the effect of trade on poverty in India is a controversial topic, there are no papers in the literature thus far that study the country using this methodology. The current paper provides a micro-level distributional analysis for India by studying the wage and consumption components within a unified framework and documents that trade liberalization had pro-poor effects through these two channels.
THEORITICAL FRAMEWORK
The theoretical framework for this study follows the approach of Porto (2006) and allows for the identification of three channels through which trade policy influences household welfare: labor income, the consumption of traded goods, and the consumption of non-traded goods. The indirect utility function of the household is defined as:
where household welfare is a function of household income, ℎ , the prices of traded goods, , and the prices of non-traded goods, . There are H households, T traded goods, and NT non-traded goods in the economy. The total differentiation of equation (3.1) and the application of Roy's identity yields:
where ℎ is the consumption share of traded good and ℎ is the consumption share of non-traded good by household ℎ. Household income is given by = ℎ ℎ , where ℎ is the wage income and ℎ is the labor supply. We can totally differentiate household income and then substitute it into the above equation.
Assuming that the marginal utility of income is unity, dividing this whole expression by ℎ yields:
where ℎ = ℎ ℎ / ℎ is the share of wage income for household ℎ, ℎ = ℎ / ℎ is the share spent on traded goods, and ℎ = ℎ / ℎ is the share spent on non-traded goods. The first term represents the income effect, and the last two terms represent the consumption effects of traded and non-traded goods, respectively. Every household is affected by the change in the price of a good proportional to the net exposure of that good on their budget. This measure defines the percentage change in the money metric utility, which is the negative compensating variation as a fraction of the initial household income level.
The measure in the above equation provides the total effect of the wage income and the consumption channels, but there may be other income effects through remittances, rents, or profits from the household farm. In this case, the effect on welfare may be overestimated or underestimated depending on the direction of these components. In addition, trade could affect unemployment and labor market participation, and these effects would not be captured by equation (3.3). For these reasons, it is important to note that this notion of household welfare refers to the total effects from consumption and wages and possibly leaves out other factors.
Households are assumed to be price takers and prices are determined at the aggregate level.
Relaxing the assumption of the perfect pass-through of tariffs allows for market imperfections to affect the extent to which reforms are reflected in domestic prices. In a small open economy, the prices of traded goods are a function of world prices, tariffs, exchange rates, and trade costs. A foreign firm will receive less than the domestic firm for imported goods. Specifically, it will receive /(1 + ), where is the domestic price of the product. This yields the following expression for traded goods:
where is the exchange rate, * is the world price, is the tariff rate, and is the trade cost at time t.
Suppose there are traded and non-traded final goods in the economy, both of which use factors of production and traded intermediate goods in their production. Suppose denotes the traded intermediate goods, denotes the non-traded intermediate goods, and denotes the factors of production in the economy. Assuming constant returns to scale in each industry and competitive markets, price is equal to the unit production costs. Then, the prices of non-traded goods and factor prices at time are determined by the following system:
If the total number of final and intermediate traded goods is equal to the number of factors, this system of equations will fully determine the prices of factors as a function of the vector of traded good prices. Given the prices of traded goods and factor endowments, the vector of equilibrium non-traded goods is determined by:
The exogenous prices of traded goods uniquely determine the factor prices in equation (3.5). This will determine the prices of non-traded goods in those sectors. In this model, trade policy affects household welfare in two steps. First, trade policy affects the domestic prices of traded goods. Because households are consumers of these goods, their welfare is affected by these price changes. Next, wages are endogenously determined by equation (3.5) and the prices of non-traded goods are determined by equation (3.6).
DATA
This study uses data from two different surveys conducted by the Indian National Sample Survey Organization (NSSO): the Employment and Unemployment Survey, and the Household Consumer Expenditure Survey. Three "thick" rounds of these surveys are used : 1987-1988, 1993-1994, and 1999-2000 . 4 The Employment Survey provides detailed information on wages, other sources of income, industry affiliation, occupation, education, and other various individual and household level characteristics. The Household Consumer Expenditure provides detailed information about the consumption patterns of households.
The tariff data is available by the Indian input-output categories. There are a total of 98 traded categories in the tariff data, and these categories are hand-matched to the NSS Expenditure categories, in order to disaggregate the products to the extent that is possible. When an expenditure category matches to more than one input-output category, an import-weighted average of the tariffs is used. For example, household sugar consumption is matched to sugarcane, sugar, and sugar products (e.g. khandsari, boora).
Then, an import-weighted average of the tariff rates of these three categories is matched to the corresponding household expenditure category. All of the traded goods in the NSS data are matched to the tariff rates in this fashion, so that only non-traded goods and services, such as education, medicine, and entertainment, do not have corresponding tariff rates. These concordances between the input-output categories, the NSS expenditure categories, and the world prices are available in the appendix.
The NSS Employment Survey reports each individual's industry affiliation by the Indian National Industry Classification (NIC) categories. The tariff rates, by the 2-digit 1987 version of the NIC categories, are from Hasan, Mitra and Ramaswamy (2007) . They are computed using the tariffs of both inputs and outputs for each industry and are aggregated using the imports as weights. The concordance between the input-output and NIC categories are also presented in the appendix. These tariff rates are then merged by the NIC categories in the NSS Employment Survey, in order to estimate the wage regressions.
Because the 43th round uses the NIC-1970, the 50 th round uses the NIC-1987, and the 55 th round uses the NIC-1998, the concordance tables are used to make the industry classifications consistent across rounds.
Following Hasan, Mitra, and Ural (2007) and Mitra and Ural (2008) Domestic consumer prices were calculated using the unit values from the household survey. In the NSS Consumption Survey, respondents were asked to provide information about their expenditures and quantities of over 500 commodities. The ratio of their expenditure to quantity provides a measure of unit price for each household and each commodity. 5 State-level weighted averages for each round, for both rural and urban areas, are provided in Table 1 , where the weights are common across states and years and are computed as the expenditure share of each commodity and year for rural and urban areas. There is a considerable amount of variation in the unit prices and they are relatively higher in urban areas than in rural areas for all of the states. Between-state variation in domestic prices may reflect varying input costs, product market regulations, the relative endowments of states, and finally, individual preferences. The reason for using the unit values is due to the unavailability of price data by commodity and by state across years. 6 We need to keep in mind that these unit values reflect quality choice as well as quantity choice.
Each household faces a trade-off between quality and quantity given their budget, and the unit values reflect the outcome of this tradeoff. However, it is not possible to identify the extent to which a household may be substituting between the quality and quantity of a product given the available information.
The world prices are obtained from various sources. The WTO Trade Statistics Handbook publishes the export prices of primary commodities (wheat, maize, rice, vegetables, meat, sugar, and energy). These prices are used in the analysis as the world prices for primary traded goods. The world prices for coffee, tea, and tobacco were calculated by the Indian Department of Commerce and are adjusted to the same base year as the WTO Export Prices. The Cotton Outlook World Price Index is used to account for the world prices of cotton. Most of these prices are available after 1993, and therefore, the pass-through regressions are estimated for the post-reform period. The final list of products includes eleven categories that are merged with the tariff rates by industry categories, as well as the unit values of the corresponding products obtained from the household survey.
The NSSO collects the data as repeated cross-sections in each round (i.e., the survey does not follow the same individuals or households over time). For the parametric estimation of the wage responses, I construct a pseudo-panel of individuals as suggested by Deaton (1997) and Baltagi (2005) , in order to introduce these panel dynamics into the data. This methodology involves tracking age cohorts and estimating the economic relationships based on cohort means rather than on individual observations. If the cohort in the first round of the data is very old, then the members of this cohort would be out of the labor force in the last round of the data, and the attrition levels would be very significant. If the cohort in the last round is very young, then they would be under the working age in the first round. To avoid these problems, 39 age cohorts are defined for which the youngest is 15-years-old in the first round, and the oldest is 65-years-old in the last round. The average worker characteristics and wages are then calculated within each cell, as defined by age cohort, skill level, 2-digit Indian National Industry Classification (NIC), and year, in order to define a panel that follows cohorts of workers with the same skills and industry affiliation across the three rounds. A skilled worker is defined as an individual with at least a secondary education.
Wage earnings are defined for each individual as wages (in cash or in kind) from the following activities: worked in a household enterprise, worked as a regular wage employee, worked as a casual wage labor in public works, or worked as a casual wage labor in other works. 7 An activity is reflected in wage incomes if the individual engaged in that activity and received wages. The activity categories are consistent across rounds and across rural and urban surveys. 8 The share of wage income in the household 7 Other activities defined in the NSS survey are: involuntarily unemployed; attending educational institutions; attending to domestic duties; free collection of goods; rent, pension or remittance recipients; not able to work due to disability; beggars and others. Of course, these activities also influence the welfare of a family. However, these welfare impacts are beyond the scope of the current study, as the focus is on the wage and consumption channels only. 8 Round 43 does not differentiate whether or not the individual is a worker or an employer in the household enterprise, which was done for rounds 50 and 55. This difference between the rounds does not, however, affect the total wages.
budget is computed at the household level and reflects the total wage income earned by each member of the household with respect to the total household expenditure.
EMPIRICAL STRATEGY AND RESULTS

5.a. Price Transmissions
An important part of investigating the relationship between trade costs and the cost of household consumption is to examine how price changes are transmitted from the border to the consumer. Trade reforms must operate through markets that are able to transmit the effects of trade policy in order to affect household welfare. Most reduced-form models assume perfect pass-through, where any change in the tariff rate is perfectly transmitted to domestic prices and therefore to the consumer. However, there may be various market imperfections and trade costs that affect this transmission mechanism.
I first estimate the extent to which changes in the border prices of traded goods are passedthrough to domestic prices using a model similar to those of Feenstra (1995) and Nicita (2009):
where is the domestic price of good in state at time , * is the world price, is the exchange rate in domestic currency, is the ad-valorem tariff rate, represents the industry-specific trends, represents the state fixed effects, represents the time fixed effects, and is an . . . error term. The year fixed effects control for the time-varying factors that are common to all states, and the industryspecific trends control for the movements in producer costs that are associated with changes in production technology or input costs. The state fixed effects in this specification take regional price differences into account, while in a second specification, the pass-though coefficients are allowed to vary by state. This regression is estimated for rural and urban areas separately using different combinations of year fixed effects, state fixed effects, industry-specific trends, state-year interactions, and state-industry interactions.
These results are presented in Table 2 for rural and urban areas.
In rural areas, the pass-though coefficient is estimated to be between 33 and 49 percent. The exclusion of any time trends or year fixed effects leads to lower pass-through estimates in rural areas, indicating that rural prices tend to decrease more slowly. This specification without time controls also yields slightly lower estimates for urban areas, however, the difference is not as high as it was for rural areas. The estimates are quite robust to the inclusion of state-year interactions, state-industry interactions, and industry-specific trends. It is only when state-year interactions and state-industry interactions are included together (columns 7 and 8), that the estimates increase by approximately 4 percentage points.
This can be observed when state-specific regulations vary over time and by industry, such as agricultural policies that often vary by state and are implemented at different times. Consumers in urban areas are affected by tariff reductions more than rural consumers, with a pass-through elasticity between 64 and 68 percent. These estimates increase by about 4 percentage points when time effects are incorporated, but they are also robust to the inclusion of various controls across different specifications. The exchange rate pass-through turned out to be very close to the tariff pass-through in rural areas, but it is insignificant in urban areas. The empirical approach here uses the tariff variation across products to estimate the tariff pass-through. However, the exchange rates are the same for all products, and they vary only by year.
Although it is imperative to control for the exchange rates, or year fixed effects, in order to identify the tariff pass-through, the lack of variation in exchange rates may be behind the insignificant coefficient.
There are two important messages to discern from these analyses. First, any change in trade policy is not perfectly transmitted to the consumer. Market imperfections may partially isolate household from tariff changes in both rural and urban areas. Second, the estimates confirm the statement of Winters et al. (2004) regarding the likely pattern of the price transmission mechanism, that is, the pass-through estimates are significantly lower in rural areas. Winters et al. further stated that in some rural areas, producers and consumers may be completely isolated from the rest of the economy, so the price changes at the border would have no effect on the local price levels. This will be reflected in the results of this paper, as the presented estimates are interpreted as the average pass-through. If the percentage of isolated households in rural areas is higher than it is in urban areas, the estimated coefficients will be smaller.
Policy changes in a large, open country may influence world prices. This could be potentially important if the Indian tariff reductions had a significant impact on world prices, which could then be transmitted to domestic prices. Hausman tests on endogeneity of world prices reveal that instrumentation is not required for both rural and urban areas. 10 The limited time variation provided by the NSS surveys may be behind this insignificant effect. This may also be because India's share of world trade was still relatively small for the period studied in this paper: only 0.59 percent of world trade in 1993 and only 0.67 percent in 2000. It was not until after 2002, that India's share of world trade began to grow rapidly.
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The difference between rural and urban areas can be tested by replacing the dependent variable with the difference between the logarithms of urban and rural prices. The results presented in Table 3 indicate that the difference in the pass-through coefficient was significant, and that urban areas were able to transmit the changes in tariff rates with an approximately 23 percentage point higher elasticity than rural areas. However, the results suggest that the pass-through elasticities of world prices were not 10 U.S. exports or U.S. total trade are considered as potential instruments for world prices. 11 Government of India Economic Surveys, 1994 -2009 Srinivasan (2006) .
significantly different between rural and urban areas. The transmission of world prices is almost uniform across India, not only between the two area types, but also across states. In results that are not presented, I
interact world prices and with the state indicators and find that the state-specific transmission of world prices is around 40 percent in rural areas and 50 percent in urban areas, with little variation across states.
The relatively uniform transmission of world prices may be due to the fact that this mechanism is highly controlled by the central government, especially for major crops that are crucial for households, such as rice and wheat. This was clearly observed during the world food price crisis around 2008. 12 Such an intervention mechanism may not be present for tariff pass-through, as the tariff effect on prices has been downward, not upward like it is for the world prices. Therefore, government intervention on this transmission mechanism may not have been considered necessary for consumer welfare.
On the other hand, the transmission of the tariff rates on domestic consumer prices varies considerably across states. In general, the transmission elasticities are higher in urban areas, with the exception of Gujarat.
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These higher elasticities in urban areas may be explained by better access to imported goods, due to the quality of transportation infrastructures and road quality. The urban markets are also expected to be more integrated with the world markets, due to their higher demand for imported goods and, therefore, their higher market share of foreign firms relative to rural areas. This would lead to a higher pass-through, as explained by Feenstra (1995) . Urban markets may also be more competitive relative to rural markets, leading to more responsive domestic prices allowing their tariff reductions to be reflected in consumer 12 During the food price crisis in 2008, the world price of rice increased by 41 percent within a year, while the domestic price in India increased by only 14 percent. The Indian government implemented a series of aggressive policies to prevent these price shocks from being transmitted to domestic prices. The short term policy responses to the world food price crisis included releasing government held stocks and raising the minimum support prices, just to mention a couple. While such a crisis did not happen during the period studied in this paper, this aggressive response shows that Indian authorities are watching world prices very closely and are protecting the domestic consumers from these adverse effects to the extent that is possible. 13 In this state, the major sea port is not located near the largest and fastest growing cities, such as Ahmedabad, which may partially explain this result. In Maharashtra, for example, the two major sea ports are very close to Mumbai, and similarly in West Bengal, the major port is very close to Kolkata, and both are very large cities. The information on major ports is compiled from the information provided by the Port Authority of India, and it is available from the author upon request.
prices to a higher extent. In addition, as Winters et al. (2004) state, the share of self-sufficient, isolated households is expected to be lower in urban areas, leading to higher pass-through elasticities. Finally, the spatial variation of the pass-through elasticities may also be due to geographical characteristics, such as the topography or distance to major ports. In Mexico, Nicita (2009) shows that the pass-through rates of tariffs increase as one moves closer to the U.S. border. Determining the causes of geographical variation is beyond the scope of this paper, and more detailed data are required to understand which of these factors are driving the results and how they interact. However, this geographical variation in the transmission elasticities is crucial to understand the effects of tariff changes on households, and the current paper incorporates this variation in the distributional analysis.
5.b. Effect on the Cost of Consumption
The price effect of traded goods is estimated using the expenditure share of every good in a household's basket. Following the definition in equation (3.3) and Nicita (2009) , the consumption effect of traded goods for each household ℎ in state is computed as follows:
where = 1, … , represents traded goods in the household expenditure bundle. The commodity-level data set records the expenditure on every commodity for each of the 71,385 households in rural areas and 48,924 households in urban areas. There are approximately 6 million observations for rural areas and 4.8 million observations for urban areas. This data is then merged to the tariff data, so that every commodity has a corresponding tariff rate. The expenditure share, ℎ , of every commodity for each household is calculated using the value of consumption. The change in prices, , is given by the tariff reduction of that product multiplied by the pass-through elasticity. These effects are computed for every traded commodity , and then aggregated for each household ℎ , in order to arrive at the consumption effect for that household.
The expenditure shares vary by household and commodity, the price transmission coefficients vary by state and rural/urban designation, and the tariff reductions vary by commodity. The distributional effects on the consumption side are generated by the fact that: households have different expenditure shares for each good, each good experienced a different tariff reduction, and households experienced the effect of these tariff reductions to a different extent depending on their geographical location.
In India, food constitutes a substantial part of the traded good expenditure of households.
According to the 1999-2000 survey, for example, the share of food expenditure was 59.4 percent in rural India and 48.1 percent in urban India. These numbers are presented in Table 5 . We can compare these consumption patterns with those of a developed country, such as United States. In 1999, according to the Consumer Expenditure Survey, U.S. households spent 13.6 percent of their overall expenditure on food.
This consumption pattern of Indian households is important in analyzing the distributional effects of trade policy. The households at the very low end of the per capita expenditure distribution tend to spend almost all of their income on food, whereas households at the high end of the per capita expenditure distribution spend a higher share of their total income on non-tradable services and less on food. This is expected to generate a distributional effect, because the price levels in this consumption group are directly and significantly affected by trade policy.
These straightforward predictions about the distributional effect are complicated, however, by the inclusion of other traded goods, such as textile, furniture, and other manufacturing items, that are consumed more in urban areas and by high income households. Further, the food consumption items that are reported to be self-produced or collected are not included, because the subsistence portion of expenditure is generally assumed to be unaffected by the price shocks. Because this component is higher for rural households, it will lower the gap in the average expenditure share of traded goods between rural and urban areas.
Each household's expenditure share of traded goods is given by ∑ ℎ . Table 4 presents the statelevel averages of these shares for rural and urban areas in the third and fourth columns, respectively.
There is no systematic relationship across rural-urban areas or across states. The shares are higher in rural areas in only seven of the states. A relatively poor state, like Uttar Pradesh, and a relatively rich state, like Tamil Nadu, have similar shares. However, these averages do not imply similar expenditure patterns at the disaggregated level, as households are consuming different shares of different items within the traded category. In the micro-level analysis, there is substantial variation within states and between poorer and richer households. This is discussed in further detail later in this section.
The consumption effects with full pass-through, where the pass-through elasticities are set to unity, and with imperfect pass-through, where pass-through elasticities are allowed to vary across states and across rural and urban areas, are presented in columns 5 through 8 of Table 4 . With the full passthrough assumption, there is little difference between rural areas and urban areas on average, as the cost of consumption for traded goods was reduced by roughly 40 percent in both cases. Relaxing this assumption introduces a significant difference between the two area types and reduces the consumption effect to an average of 14 percent in rural areas and 24 percent in urban areas.
In the theoretical model, the welfare effect is approximated in the first order and therefore does not allow for the substitution between different traded consumption goods. I assume the bundle of consumption goods in each household is fixed, and I measure the cost of purchasing that fixed bundle of goods. The heterogeneity across households comes from their consumption baskets. However, the substitution from low to high quality rice would not affect the results of this paper. In essence, the paper estimates how households with different consumption baskets are affected by price changes, instead of estimating the response of the households to these price changes. The behavioral response would require the estimation of the second order welfare effects with own-price and cross-price elasticities, which are not available by the level of disaggregation used in this paper. If these elasticities are a function of income, then there would be additional second-order distributional effects.
A second limitation due to data availability is the non-traded goods. The price data for these goods are not readily available, and therefore, they are excluded from the welfare estimations. Because they adjust to tariff changes in equilibrium, there are no theoretical predictions in terms of the direction of the effect (Porto, 2006) . Empirically, however, these effects are likely to be relatively small for India. The largest groups of non-traded services, education and health, are highly regulated, and they are not likely to be very responsive to other price changes in the economy. In addition, the traded goods category covers a very large portion of a household's expenditure. In any case, it is not possible to speculate on the direction and magnitude of the consumption effects of non-traded goods, and this is a limitation of the current paper.
In order to assess the distributional effects through the consumption of traded goods, a series of nonparametric local linear regressions of the consumption effect on the log per capita expenditure are estimated by state and by rural/urban areas. At each point of the per capita expenditure distribution, this method obtains a consistent estimator of the average consumption effect by using the information in the neighborhood around that point, which is defined as a range by the specified bandwidth. The
Epanechnikov kernel function specifies the weights that are assigned to each observation within the bandwidth (Pagan and Ullah, 1999; Racine and Li, 2007) . As the shape of the nonparametric distribution is very sensitive to outliers, the observations outside of four standard deviations from the mean are not used. 
5.c. Labor Income Effects
It is well known that when domestic prices change, the returns to factors of production adjust. In a poor, unskilled, and labor-abundant country, standard trade theory suggests that the returns to labor, especially to unskilled labor, should increase as a result of trade liberalization. This theory requires perfect intersectoral factor mobility, which can only hold in the long run. In the short run, there will be significant adjustment costs and intersectoral factor mobility will be imperfect. Goldberg and Pavcnik (2005a) estimate this relationship for the Colombian trade reforms and conclude that industry affiliation plays an important role as to how much the wage incomes respond to changes in trade policy. Besley and Burgess (2002) and Hasan, Mitra, and Ural (2007) identify labor regulations as a source of imperfect labor mobility and argue that the flexibility of labor markets varies across Indian states. Kumar and Mishra (2008) showed that unskilled workers in the manufacturing sectors in India benefited from trade liberalization relatively more than their skilled counterparts. This is an important component of the distributional analysis, as the share of unskilled workers is higher at the lower end of the per capita expenditure distribution.
These considerations suggest a method that permits industry variation and skill variation in the response of wages to changes in trade policy. The estimation of the effect on wage incomes is based on a pseudo-panel that follows age cohorts over years by skill level and by industry affiliation. This allows us to control for the changing behavior of cohorts over time, as well as across industries. The following Mincerian equation is estimated in both rural and urban areas:
where is the average wage income, jt τ is the tariff rate for industry j at time t, and represents the labor market productivity characteristics for skill level , age cohort m, and industry j at time t, such as the age, gender, marital status, religion, and state variables. is an indicator variable that takes the value of one for skilled cohorts in the particular industry and year. Because the time period covered in this regression is quite long, the changing behavior of cohorts may be an important factor. This is controlled with the cohort-time fixed effect interactions, . Unobservable differences of cohorts across industries may be correlated with wages and lead to biased coefficients on the tariff rates. This effect is isolated using the age cohort fixed effects interacted with the industry fixed effects, . In an alternative specification, the industry fixed effects are added to the system, in order to separately control for the unobservable industry characteristics. The error term is i.i.d. and is represented by .
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The values of in each cell are calculated as follows. When each unit of observation in the data set is an individual, these indicator variables consist of binary values. The mean values within each cell, by age cohort, industry, skill level, and year, are computed for worker characteristics, and the indicator variables then represent the share of people with a given attribute within that cell (for example, the percentage of male). Similarly, the state variables are defined as the percentage of individuals in a state within each cell, as defined by age cohort, industry, skill level, and year. This allows us to control for state effects without increasing the dimension of the panel. The state effects in this framework account for the state-specific differences in productivity levels, as well as the variation in the pass-through elasticities of the rural and urban areas. The above equation can then be considered as a reduced-form regression of wages on prices, where prices are defined as a function of the tariff rates. In this case, however, a more relevant price to consider would be the producer price, not the unit value of the household. 15 In order to test the linearity assumption, the tariff-squared and tariff-cubed variables are added to the regression. Both variables turn out to be insignificant, implying that the effect of tariffs on wages is best specified within a linear framework. Table 6 presents these estimation results for rural and urban areas. The coefficients on the tariff rates are negative and significant in both rural and urban areas, and the effect for skilled individuals was relatively smaller. This result is consistent with the study of Kumar and Mishra (2008) , which also uses the weekly wage earnings from the NSS data rather than the wage rates from the industry surveys. These results can be explained in a specific factors framework. If labor mobility is limited, then the price changes due to trade liberalization will induce capital reallocation across industries, leading to industryspecific changes in the return to labor. Average wage effects may be positive if capital has moved towards labor-intensive industries, increasing the marginal product of labor in those industries. Das (2008) documents that trade policy is associated with increased employment and wages, especially in the labororiented manufacturing sector. In the contracting sectors, the effect of tariff reductions on wages may be positive if low-wage workers are more likely to be displaced. 16 In addition to the factor reallocation, trade is known to increase productivity by inducing the Melitz-type entry and exit of firms and/or by stimulating technology diffusion, which can also increase the marginal productivity of labor (Krishna and Mitra, 1998 ).
In the literature, there is some evidence from the Indian Annual Survey of Industries (ASI), which suggests that trade liberalization induced a skill-biased technological change which increased the demand for skilled labor (Berman et al., 2005 ). There are several major differences between the ASI survey and the NSS Employment survey. First, the NSS Employment Survey records multiple activities for each individual, allowing them to earn income from each activity. Wages are then defined as the total earnings from all activities, while the industry surveys record a wage rate per worker. Second, the employment survey covers wages from self-employment activities, as well as informal or unregistered activities, which are not likely to be reported in the industry surveys. Third, the papers based on the ASI survey, as well as the aforementioned papers that are more similar to the current paper, focus only on the manufacturing industry, while the current paper covers all of the traded sectors, including agriculture, which by itself employs about 60 percent of the population in India. While the evidence provided by these papers is crucial to understanding the skill upgrading and productivity improvements within the manufacturing sector, their distributional implications are limited to the individuals that work in the manufacturing sector and are proportional to the importance of wage income from that sector in the household's budget.
In these regressions, tariffs are defined in levels and range between approximately 11 and 212 percent. Results suggest that a one percentage point reduction in the tariff rates increases the wage incomes of unskilled workers by between 0.54 and 0.58 percent in rural areas and by 0.50 percent in urban areas. The wages of skilled workers increase by 0.33 percent in rural areas and only between 0.07 and 0.10 percent in urban areas. These results are quite robust to the separate inclusion of industry fixed effects or year fixed effects, as well as their interactions with age cohort fixed effects. For brevity, the results with separate year fixed effects and separate age cohort fixed effects are not reported. The rural and urban sample is combined in columns (3) and (6) to reveal that the percentage increase in rural areas is smaller than in urban areas, once we control for the lower level of wage earnings in rural areas by including the rural indicator itself. Note that the compensating variation is defined as the percentage of the initial values, so the same level of increase may translate to a higher percentage gain in rural areas.
The preferred specification is therefore given in the first two columns of Table 6 .
These elasticities are evaluated for each individual through the use of their skill level and industry affiliation. The actual tariff reduction in the affiliated industry is used to find the effect on wage earnings.
These effects are then multiplied by the share of wage earnings in the household expenditure for each individual wage earner and aggregated to arrive at the household-level welfare effect through wage incomes. The distributional effect through wages comes from the differences in the industry affiliations of individuals along the per capita expenditure spectrum, as well as the differences in their skill levels and the importance of their wage incomes in the household budget. Because there are relatively more unskilled workers among the poorer households, and because their wage earnings increased by relatively more, the wage channel also shows a pro-poor effect from trade liberalization.
The average log wage incomes and average wage effects are provided by state in Table 7 . The tariff reductions contributed positively to wage incomes in all states, although the effect varied significantly across states. The average wage effect in rural Andhra Pradesh was 4.5 percent, implying that consumers would need to give up 4.5 percent of their initial expenditure in order to have the same utility as they had prior to the policy change. The results suggest that differences in industry structures across states and across rural and urban areas lead to a considerable amount of variation in the welfare gains through wage incomes. Because the wage effects vary by industry, the relative sizes of industries in different states are an important factor for the between-state variation of the wage effects.
Panel C in Figure 2 shows the conditional distribution of wage effects in rural and urban areas, respectively. In urban areas, the wage effect turned out to be higher due to a greater reliance on wages as a source of income. This can also be seen in columns 3 and 4 of Table 7 , where the shares of wage income are reported. On average, this share is 22 percent in rural areas and 50 percent in urban areas, with the highest, visible rural-urban gaps shown in Bihar, Maharashtra, and West Bengal. The distributional analysis reveals that, at the very low end of the per capita expenditure distribution, households gained approximately 14 percent of their initial expenditures, while this number monotonically decreases to 4 percent as we move towards households that are relatively better off. The effect in rural areas was also pro-poor, as the households in those areas benefited by gaining between 2 and 8 percent of their initial level of expenditure.
5.d. Total Effects
The analytical framework in this paper looks at the effect of tariff reduction on households by focusing on the price changes of traded goods and wage incomes. State-specific average total effects from these two channels are reported in columns (7) and (8) of Table 7 , and the results of the nonparametric regressions are presented in panel D of Figure 2 . The average total effect is relatively higher for states that are able to transmit the effects of tariff reductions to the consumer, and for states in which the share of wage incomes is relatively higher. In both rural and urban areas, the total gain was mostly driven by the consumption channel, because of the relatively high magnitude of this effect. The results reveal the pro-poor effect of the tariff reductions in both rural areas and urban areas, particularly through the consumption channel, due to the higher tariff reductions of commodities that are more important for poorer households, and through the wage income channel, due to the higher share of unskilled labor among poorer households.
Because the consumption effect and the labor income effect are both pro-poor, the total effect is also decreasing with per capita expenditure.
Moving from the per-capita expenditure variation to rural/urban differences, the total effect turns out to be significantly higher in urban areas. The higher pass-through elasticities of the tariff rates in urban areas allowed for higher levels of price reductions at the border to be transmitted to the household budget. In addition, the greater reliance on wage incomes in urban areas resulted in a higher gain from this channel. Over the 12-year period studied in this paper, the estimated total compensating variation from these two channels is 27 percent of the initial expenditure in rural areas at the very low end of the expenditure distribution, and it decreases almost monotonically to 13 percent as we move up on the per capita expenditure distribution. In urban areas, the effect is 40 percent among the households with very low expenditure levels, and it decreases monotonically to 18 percent among households with the highest level of per capita expenditure.
One implication of these estimates is that trade liberalization helped to reduce poverty in India by improving wage earnings and reducing the cost of consumption for households. This result is consistent with the findings of Hasan, Mitra, and Ural (2007) , but it is contradictory to Topalova (2007 Topalova ( , 2011 .
These papers make important contributions to the literature and are each important in identifying the mechanisms through which trade can affect poverty using sophisticated techniques. While the empirical framework followed in the current paper is very different, which make the comparisons difficult, there may be several potential reasons behind these differences in the general predictions.
First, the tariff definition varies across these studies. The current paper uses tariff data at the industry level and does not compute the aggregated protection rates by geographical regions. Topalova's papers exploit the differences between regions and use the employment-weighted tariff rates by setting the tariff rate in the non-traded sector to zero. This may be important if the share of employment in the non-traded sector is decreasing over time at different rates in different regions, as the weighted tariffs are negatively correlated with the share of employment in the non-traded sector. Hasan, Mitra, and Ural (2007) , among other differences, construct the employment-weighted tariffs by focusing only on the employment structure within the traded sectors and by states instead of districts. Their results suggest that trade liberalization had reduced poverty in India, especially in urban areas and in states with flexible labor markets. The current paper also finds that the tariff reductions had positive welfare effect through wage earnings of individuals in traded sectors, and by more in urban areas. It must be noted that Hasan, Mitra, and Ural (2007) state that they do not believe that the computations of the tariff rates are deriving the different results.
Another major difference in the analytical framework is that this paper considers the combined effect of the cost of the consumption of traded goods and wage incomes, while both Topalova (2007, 2010) and Hasan, Mitra, and Ural (2007) use the poverty estimate as the outcome variable. The results in this paper suggest that the gains were higher among the very poor households, but the headcount poverty rate will only decrease with average gains among the marginal poor, which are relatively modest compared to the effect at the left side of the distribution. Further, the poverty lines are adjusted over time, with state-level price changes absorbing the price effect of traded goods on consumers. Finally, the current paper uses the data at the micro-level and estimates the household gains with respect to their initial expenditure, rather than the differential effects across geographical regions which are identified after taking into account the economy-wide changes due to the tariff reductions. the tariff reductions, and the total effect on households was proportional to the relative importance of these channels in the household budget.
CONCLUSION
The price transmission mechanisms in rural and urban India are estimated separately to understand the extent to which trade reforms are able to affect domestic prices. The findings suggest that changes in trade policy are not perfectly transmitted to consumers. Market imperfections and trade costs partially isolate households from the effects of trade policies. In general, urban markets are able to transmit prices with a higher elasticity relative to the rural markets. This translates to higher welfare gains through this channel for urban areas at all levels of per capita expenditure. The gain was higher for poorer households in both rural and urban areas due to their high expenditure share of traded commodities.
The effects on wage incomes are analyzed using a Mincerian framework that distinguishes between skilled and unskilled workers. The results suggest a negative relationship between the tariffs and wage incomes, and this effect was higher for unskilled workers, leading to a pro-poor distribution in both rural and urban areas. The relative magnitude of this channel was, however, considerably smaller than the direct effect on the cost of consumption, and therefore, the distribution of the total gain across per capita expenditure spectrum was largely driven by the consumption channel. The results show that the total effect of the tariff reductions through the consumption of traded goods and wages is pro-poor in both rural and urban areas, and the effect on urban households is unambiguously higher at every level of per capita expenditure.
Overall, there are significant differences across states due to their ability to transmit the effects of tariff reductions, the relative importance of wage earnings, and the relative importance of traded goods in their budget. The empirical approach followed in this paper has some clear appeal as it incorporates different dimensions of heterogeneity at each step of the analysis. It utilizes detailed micro-level information in the expenditure survey that allows for the estimation of the consumption effects at a much disaggregated level. It considers the heterogeneity in the relative importance of different consumption goods in the household budget, as well as the spatial variation in the impact of the tariffs. Industry affiliations, skill levels, and the importance of wages in the household budget are all incorporated as sources of heterogeneity across households. The overall predictions of this paper are consistent with Hasan, Mitra, and Ural (2007) with regards to the pro-poor effects of trade liberalization and the relatively more significant effects in the urban areas. The current paper adds to the literature through its identification of the two main channels, the wage effects and the price effects of traded goods, which sets it apart from the previous work on the subject.
The detailed micro-level analysis is relatively data intensive and different income sources of households can be modeled to the extent that the data is available. There are other potential channels on the income side, apart from wages, that may be affected by the reduction of tariffs which are not incorporated in the current study. For example, the effect on the profits from household farms may be an important factor and can be incorporated as a third component, if the data on these production activities are available. Unfortunately, the NSS does not record this data. Other potential sources, such as remittances and rents, may also be important. Finally, the effects of non-traded goods are not explicitly modeled in this paper, as the prices of non-traded goods are not readily available. Given a set of prices in the non-traded sectors, over time and by geographical region, future research can study the impact on individuals in the non-traded sectors by considering the general equilibrium effects in the country through the re-allocation of resources. Notes: Domestic prices are computed using the value and quantity of consumption reported by households, and they vary by commodity, state and year. The following commodities are included: wheat, maize, rice, meat, sugar, vegetables, coffee, tea, tobacco, textile and energy. The 'industry' indicator takes the value of one if the commodity is an agricultural product and zero if it is a manufacturing product. Exchange rate variable is dropped in specifications that include state-year interactions and industry specific trends due to perfect multicollinearity. All regressions include a constant. All standard errors are robust for heteroscedasticity and clustered at state-industry pairs. * significant at 10%; ** significant at 5%; *** significant at 1%. are computed using the value and quantity of consumption reported by households, and they vary by commodity, state and year. The following commodities are included: wheat, maize, rice, meat, sugar, vegetables, coffee, tea, tobacco, textile and energy. The results are based on data from 1994 and 2000. The 'industry' indicator takes the value of one if the commodity is an agricultural product and zero if it is a manufacturing product. Exchange rate variable is dropped in specifications that include state-year interactions and industry specific trends due to perfect multicollinearity. All regressions include a constant. All standard errors are robust for heteroscedasticity and clustered at state-industry pairs. * significant at 10%; ** significant at 5%; *** significant at 1%. Table 3 . Standard errors are presented in parenthesis and are clustered within state-industry pairs. Standard deviations of expenditure shares and consumption effects are also reported in parenthesis. The estimates presented in this table are based on the 55th round of NSS Consumer Expenditure Survey and incorporate the sampling weights. All expenditure shares are based on 30-day expenditure of the traded goods that are not home-produced or free-collected, and are matched to the corresponding tariff rates (see appendix). Consumption effects are computed for each household given their expenditure shares and tariff reductions of each commodity. This table reports state-level averages of consumption effects. Notes: The dependent variable is logarithm of wage income from the following activities: Worked in household enterprise, worked as a regular wage employee, as a casual wage labor in public works or in other types of works. The data is constructed as a panel that follows the same age cohorts within each 2-digit industry over time by skilled and unskilled workers. A skilled worker is defined as a worker with at least secondary education. Additional controls are religion, land ownership and state effects, where state effects are defined as the number of observations within each industry-year-cohort-skill cell by state. Standard errors are clustered to account for within-industry correlation and presented in parenthesis. *significant at 10%; ** significant at 5 %; *** significant at 1%. Notes: The data are presented for round 55. Wage incomes include the following activities: worked in household enterprise, worked as a regular wage employee, as a casual wage labor in public works or in other types of works. Columns (3) and (4) present the share of total wage income by all household members in household expenditure. Standard deviations of wage incomes are clustered to account for within-industry correlation. The standard deviations of log wage incomes and wage effects are presented in parenthesis.
FIGURE 2: Total Effects in Rural and Urban Areas
Notes: The results of nonparametric estimations and their 95 percent confidence intervals are presented for consumption effects, wage effects and total effects for rural and urban areas. Commodity-specific tariff rates are used for consumption effects. Results with imperfect pass-through are based on state-specific pass-through elasticities.
FIGURE 3: Distribution of Consumption Effect by State
Notes: The state-specific nonparametric distribution of consumption effects are presented with 95 percent confidence intervals. Madhya Pradesh, Rajasthan and Uttar Pradesh are omitted due to insignificant pass-through elasticities in both rural and urban areas. Rural areas of Haryana, Jammu & Kashmir, Kerala and urban Punjab are omitted due to insignificant pass-through elasticities. Hasan, Mitra and Ramaswamy (2007) . Consumption Effects: All expenditure categories in the NSS Consumer Expenditure Survey are matched to the Input-Output categories by the author. 3-digit NSS categories with last digit '9' represent subtotals. When an expenditure category matches more than one input/output category (eg. sugar), an import-weighted average of tariffs are used. These are indicated in parenthesis in Column 4. Price Transmissions: World prices are matched to the tariff rates by I/O categories. Unit values of these goods are computed from the NSS Expenditure Survey using the corresponding NSS categories. In column (5), deviations from (3) are indicated in parenthesis. For example, NSS code 229 (vegetables) and 249 (fruits) are used for unit prices, and the tariff rate is matched to I/O category 17 (other crops, including vegetables and fruits). Wage Effects: Tariff rates by 2-digit NIC87 are computed using tariffs of inputs and outputs for each industry and aggregated using imports. These tariff rates are merged to NIC87 categories in the NSS Employment Survey to estimate the wage regressions. Concordance tables are used to make the industry classifications consistent across three rounds of NSS Employment Surveys.
Appendix: Matching Between I/O, NSS, NIC and World Prices
